may offer the possibility of pursuing the "elimination" approach in the long term, not only for weapons plutonium but also for the much larger quantities of civilian-sector plutonium. Advanced reactors should not be specifically developed or deployed for transforming weapons plutonium into spent fuel, because that aim can be achieved more rapidly, less expensively, and more surely by using existing or evolutionary reactor types. In saying this, the committee does not intend to recommend either for or against the development and deployment of advanced reactors for commercial electricity production, which is beyond the scope of its charge. If new reactors are built for commercial power production, and if by that time the disposition of weapons plutonium has not been completed, their possible contribution to that goal should be reviewed in the context of the alternatives available at the time.9
U.S. law prohibits the use of commercial nuclear facilities for military applications. There is no prohibition, however, on the use of military material for civilian purposes, the situation examined here. Indeed, use of low-enriched uranium (LEU) from formerly military highly enriched uranium (HEU) stocks in civilian reactors is already planned; use of fuels produced from plutonium stocks is different in specifics, but not in principle.
In Russia, the adequacy of existing reactors for the weapons plutonium disposition mission is not as obvious as in the United States, as few Russian reactors are safe enough to continue operating over the long term. But, as described below, the VVER-1000 LWRs—the safest of the Russian reactors— would be sufficient to carry out this mission. Here, too, if new reactors must be built for the plutonium disposition mission, for political or institutional reasons they should be existing or evolutionary types rather than advanced types.
As noted above, long-term disposition options may differ in significant respects in Russia and the United States. In what follows, the use of each country's own reactors is considered first, followed by other nations' reactors that might also be used. The description of the use of U.S. plutonium in U.S. LWRs will be the most detailed, with other options described in significant part by comparison to that base case.
U.S. PLUTONIUM IN U.S. LWRs
Feasibility and Reactor Requirements. Commercial reactors of the types currently operating in the United States, known as light-water reactors, offer the technical possibility of transforming excess weapons plutonium into spent fuel within a few decades. Such a plutonium disposition campaign could probably begin within roughly a decade, paced by the need to provide a plutonium fuel fabrication capability (no such facility is currently operational in the United States) and a variety of institutional issues, including licensing andilarly, a study prepared for DOE in February 1993 estimated that the total costs of such advanced systems (measured in net dollars per kilowatt-hour) would be significantly higher. (See Ronald P. Omberg and Carl E. Walter, "Disposition of Plutonium from Dismantled Nuclear Weapons: Fission Options and Comparisons," Lawrence Livermore National Laboratory, February 5, 1993, UCRL-ID-113055, p. 19.) The committee was also influenced by the National Research Council report on the future of nuclear power, which rated these advanced systems as "low" for economy, market suitability, maturity of development, and licensing, while evolutionary light-water reactors wereeguarded peaceful activity. The IAEA has never implemented this "right," however. In 1978, withand T.L. Neff, Peer Review Report, U.S. Department of Energy Plutonium Disposition Study, Office of Nuclear Energy (Washington, D.C.: U.S. Deoartment of Enerev. Tune 1C) 1QQ1Yutonium Bulk-Handling Facilities Effective?" Nuclear Control Institute, August 1990. For a summary of the
